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Abstract
Objective: Tube feeding is increasingly common, despite evidence for limited medical benefits. We interviewed
treating physicians to describe their expectation of benefit for patients receiving a new feeding tube, and to de-
termine whether expected benefits vary by patient characteristics.
Methods: We recruited treating physicians and surrogate decision-makers for 288 hospitalized patients in a
prospective study of new feeding tube decisions. In structured interviews, physicians provided information on
patients’ diagnosis and whether they expected any of eight potential medical benefits for a specific patient; sur-
rogates provided information about the patients’ function, race, age, prior residence, and ability to eat by mouth.
Results: We completed interviews with 173 physicians about tube feeding for 280 patients (response rate, 97%).
Patients commonly had acute stroke (30%), neurodegenerative disease (16%), or head and neck cancer (22%);
70% were somewhat or severely malnourished. In half or more cases, physicians expected benefits of improved
nutrition (93%), hydration (60%), prolonged life (58%), ease providing medication (55%), and less aspiration
risk (49%). Physicians endorsed more expected benefits for patients with stroke or those completely unable to
eat by mouth (p  0.05).
Conclusion: Treating physicians expected multiple medical benefits for a diverse population of patients re-
ceiving feeding tubes. Physicians may be unaware of evidence, or expect more optimistic outcomes for their
specific patient population. Further education and decision support may improve evidence-based decision-
making about feeding tubes.
Introduction
USE OF FEEDING TUBES is increasingly common. The rate ofplacement of percutaneous feeding tubes doubled
among Medicare beneficiaries from 1987 to 1993.1 A recent
Veterans’ Administration study found the rate of use for hos-
pitalized dementia patients decreased in the late 1990s.2
However, a study in North Carolina found that the overall
rate of use continued to increase through 2000, with great-
est absolute increases for patients aged 75 and older.3 The
most common primary diagnoses among patients receiving
feeding tubes are dementia (29%–35%), stroke (19%–41%), or
head and neck cancer (13%–16%).4,5
Tube feeding has limited medical benefits in terms of sur-
vival, functional status, or risk of aspiration pneumonia, al-
though survival varies by underlying diagnosis. Patients
who receive a percutaneous feeding tube have a 30-day mor-
tality risk of 18%–24% and a 1-year mortality risk of
50%–63%.6–9 In a well-designed prospective study, Callahan
et al.5 followed 150 patients with new feeding tubes and var-
ied diagnoses, and found 30-day mortality of 22% and 1-year
mortality of 50%. Among survivors, 70% showed no im-
provement in function or nutritional status. Survival rates
are better for younger patients, and for patients with trauma,
amyotrophic lateral sclerosis, or head and neck cancer.10,11
For patients with advanced dementia, observational studies
have shown no survival benefit when comparing those who
do or do not receive a feeding tube.12–15 For patients with
acute stroke, one large randomized trial found that early
placement of feeding tubes did not improve survival or
stroke recovery at 6 months compared to those who had a
trial of oral feeding first.16 Tube feeding is often initiated to
prevent aspiration, but aspiration of oropharyngeal contents
continues to occur and the risk of pneumonia remains high
after placement.17,18
People who give informed consent for feeding tubes may
not be aware of data on survival rates or other outcomes. In
a prospective study of 288 patients with varied diagnoses
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who received new feeding tubes, we found that a majority
of family or other surrogate decision-makers had high ex-
pectations of benefit from this procedure.11,19 Over 85% of
these decision-makers expected the feeding tube to lead to
better health, longer life, and improved nutrition and qual-
ity of life. Seventy-seven percent expected decreased risk of
choking and 66% expected reduced risk of pneumonia.
Physicians may share this optimism about tube feeding
outcomes.20,21 Three large survey studies have examined
physicians’ knowledge about tube feeding in advanced de-
mentia. In two nationwide surveys, a majority of respond-
ing physicians reported aspiration to be an indication for
tube feeding, and expected it to improve nutrition, decubi-
tus healing, aspiration risk and survival.22,23 In a survey of
North Carolina physicians, Modi et al.24 found that physi-
cian race and specialty are associated with willingness to rec-
ommend tube feeding for a hypothetical patient with ad-
vanced dementia. These studies provide information on
physicians’ general knowledge and attitudes, but do not ex-
plore how they apply this knowledge to the care of specific
patients, and do not examine expectations for patients with
varied diagnoses.
To understand the clinical impact of physicians’ expecta-
tion of benefit from tube feeding, we interviewed treating
physicians for patients enrolled in a prospective study of
new tube feeding decisions. Aims of this research were (1)
to describe physicians’ expectation of benefit for patients
with a new decision for tube feeding and (2) to determine
whether physicians’ expectations of benefit from this proce-
dure are associated with patients’ clinical characteristics.
Methods
The study prospectively identified a series of patients re-
ceiving new percutaneous gastrostomy feeding tubes and
enrolled the treating physician who participated in this de-
cision. Study sites were two teaching hospitals in North Car-
olina; a 608-bed tertiary care hospital and a 500-bed com-
munity care hospital. The UNC Committee for the Protection
of Human Subjects approved all research procedures.
Subjects
We identified potentially eligible hospitalized patients by
screening daily schedules for gastroenterology and inter-
ventional radiology procedures between December 2000 and
May 2002. Patients were eligible if they were aged 18 or older
and receiving their first feeding tube. Patients were excluded
if they had advanced malignancy other than head and neck
cancer, if they had major trauma, if they died prior to en-
rollment interview, or if they lacked a surrogate decision-
maker. Capable patients gave informed consent and were in-
terviewed. However, because few patients were able to be
interviewed, all current or potential surrogate decision-mak-
ers were recruited. Results of these interviews have been re-
ported separately.11 All interviews were conducted in En-
glish, excluding non-English speakers. For each enrolled
patient, we also recruited the attending physician who re-
ported responsibility for the decision to place a feeding tube.
This physician was usually the hospital attending of record.
If this physician indicated he or she did not make the deci-
sion, they were asked for the name of the consultant or pri-
mary care physician who had primary responsibility for this
decision.
Data collection
Physicians and surrogate decision-makers who were pri-
marily responsible for a decision about tube feeding were in-
vited to participate in in-person interviews within a few
weeks after feeding tube placement. Because very few pa-
tients were capable of interview, all measures for this anal-
ysis are derived from the baseline family and physician in-
terviews. Surrogate decision-makers provided information
on patients’ functional status just prior to hospitalization, us-
ing a modified Katz activities of daily living (ADL) scale that
excluded “eating,” since this population was uniformly un-
able to eat independently.25 Functional status scores had a
potential range of 5–15, with higher scores indicating greater
dependency. They also provided information on patient race,
age, whether the patient previously resided in a nursing
home, and whether the patient was able to take some food
by mouth at the time the feeding tube was placed. Physi-
cians provided a list of primary and secondary diagnoses
and rated the patients’ nutritional status on a 3-point Likert
scale.
To measure physicians’ expectation of benefits from tube
feeding, the interviewer asked, “What medical benefits are
anticipated from tube feeding?” then read a list of eight po-
tential medical benefits to which the physician responded
yes, the benefit was anticipated for that patient or no, the
benefit was not anticipated. The list was developed through
literature review, interviews with providers, and pretest of
the instrument for comprehension by respondents. Potential
benefits were: prolonging life; preventing aspiration; de-
creasing an upper gastrointestinal obstruction to feeding; im-
proving hydration; improving nutrition; diminishing pain;
increasing ability to provide medication; and facilitating
nursing home placement. The interviewer also asked the re-
spondent to identify which of these benefits was the most
important reason for the feeding tube. Interviewers then
asked the treating physician to provide an estimate of the
patient’s life expectancy with or without the feeding tube.
They asked the physician to rate the patient’s quality of life
TABLE 1. CHARACTERISTICS OF PATIENTS (N  280)






Nursing home resident 36%







Head and neck cancer 22%
Other 31%
ADL, activities of daily living.
on a continuum from 0 (“death”) to 100 (“perfect health”)
before and after feeding tube placement.
Analysis
To describe physicians’ expectations of potential benefits
we report the percent of patients for whom physicians ex-
pected each potential benefit, and their median estimates for
life expectancy and quality of life. To test whether patient
characteristics are associated with physicians’ expectations
of benefit, we compared the frequency of each expected ben-
efit by patient diagnosis, age, race, gender, functional status,
residence in a nursing home, and partial ability to eat before
the feeding tube in bivariate analyses using Pearson’s 2 tests
for categorical comparisons. Next, we summed the answers
to the questions about potential benefits into an index of
number of positive answers (possible values from 0–8). We
examined the association of the number of expected benefits
to these patient characteristics, using t tests and one-way
analysis of variance for categorical independent variables
and Pearson’s correlation for age. Finally, we developed a
multivariable regression model with the summed expected
benefits score as the dependent variable and patient charac-
teristics as the independent variables. The standard errors of
all analyses were corrected for any intraclass correlation due
to clustering by physician, since some physicians were in-
terviewed about more than one patient.
Results
Of 416 eligible patients receiving new feeding tubes dur-
ing the study period, we enrolled 288 patients with surro-
gate decision-makers. We completed physician interviews
for 280 of these patients, for a response rate of 97%. Inter-
views included 173 unique treating physicians; 117 physi-
cians treated 1 patient, 37 treated 2 patients, and 19 treated
3 or more patients enrolled in the study. Participating physi-
cians were usually general internists or family medicine
physicians (70.1%), with smaller number of surgeons
(16.9%), neurologists (6.8%), and medical oncologists (6.1%).
Patients were on average 65 years of age, dependent for
most activities of daily living, and one third resided in a nurs-
ing home prior to the placement of the feeding tube (Table
1). Thirty percent had acute stroke, 16% neurodegenerative
disease, 22% head and neck cancer, and 31% other underly-
ing diagnoses on the hospital admission when the feeding
tube was placed.
Decision-making process
Physicians reported treating the patient for a median of 3-
4 weeks prior to the tube feeding decision, consistent with
their role as hospital attending physician. In response to the
question, “Who ultimately made the decision to place the
feeding tube?” 62% answered the physician, 18% the family,
11% the patient, and 10% reported shared decision-making.
Physicians reported that other health professionals influ-
enced the decision, including speech therapists (31%) and
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TABLE 2. PHYSICIANS’ EXPECTATION OF MEDICAL BENEFITS FROM FEEDING TUBES
Expected % Total % Stroke % Neuro % Cancer % other
benefit (n  280) (n  84) (n  45) (n  62) (n  87)
Improving nutritiona 93 86 93 94 98
Improving hydration 60 59 69 69 49
Prolonging lifea 58 61 49 42 72
Providing medication 55 59 58 61 45
Preventing aspirationb 49 76 44 31 39
Facilitating NH placementb 22 38 16 2 24
Diminishing paina 14 18 2 26 8
Decreasing obstructionb 12 7 2 34 6
ap  0.05.
bp  0.01 for difference by diagnostic group.
NH, nursing home.
TABLE 3. NUMBER OF MEDICAL BENEFITS ASSOCIATED
WITH PATIENT CHARACTERISTICS
Number of




Head and neck cancer 3.8
Other 3.5
ADLs














Age (correlation) R  0.056
ap  0.05, t test or one-way analysis of variance, corrected for 
clustering by physician.
ADLs, activities of daily living.
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patients’ primary care physicians (39%). One third of patients
had a modified barium swallow, one fourth a bedside swal-
lowing evaluation, and 8% a fiber optic swallowing study
prior to the decision on feeding tube placement.
Physicians’ expectation of medical benefit
In response to questions about potential medical benefits
expected from the patient’s new feeding tube, physicians en-
dorsed an average of 3.7 of these benefits per patient. The
most common expected benefits were improving nutrition
and improving hydration (Table 2). For approximately half
of the patients, physicians endorsed prolonged life, increased
ability to provide medications, and prevention of aspiration
as benefits of the feeding tube. The benefit varied by diag-
nosis. For example, physicians were more likely to expect
prevention of aspiration and help with nursing home place-
ment for stroke patients, but decrease in gastrointestinal ob-
struction was more often an expectation for cancer patients.
In response to the open-ended question, physicians also re-
ported 31 other expected benefits, including “rehabilitation
and improving strength,” “allow healing of fistula in neck,”
and “anticipation of severe mucositis precluding adequate
oral nutrition.” When asked to name which medical benefit
was the single most important reason for the feeding tube,
the two most common responses were improving nutrition
(52%) and preventing aspiration (17%).
Physicians declined to answer questions regarding life ex-
pectancy for 64 patients. For the 216 remaining patients, life
expectancy without the feeding tube was a median of 1–2
months and it increased to an anticipated life expectancy of
a median of 1–3 years with the feeding tube in place. They
rated the patients’ quality of life a median of 40 on a 100
point scale prior to the feeding tube and expected it to im-
prove to 50 after its placement.
Association of patient characteristics with expected
medical benefit
In bivariate analyses, patients’ primary diagnosis and abil-
ity to eat were associated with the number of medical ben-
efits physicians expected from tube feeding. The number of
expected benefits was somewhat higher for patients with
stroke, and for patients who were completely unable to eat
prior to use of a feeding tube (Table 3).
We also examined the association of patient characteris-
tics with specific types of benefits. Physicians expected re-
duced risk of aspiration for 76% of patients with a primary
diagnosis of stroke compared to rates of 31% to 44% for other
diagnoses (p  0.01). Physicians expected to reduce GI ob-
struction for 34% of patients with head and neck cancer com-
pared to rates of 2–7% for other diagnoses (p  0.01).
In the multivariable model, only diagnosis was indepen-
dently associated with the number of expected benefits, and
this association did not remain significant after correcting for
the intraclass correlation due to multiple patients for some
treating physicians.
Discussion
Our study found that physicians who participated in clin-
ical decisions to place feeding tubes did so with expectation
of medical benefits. Physicians expected improved nutrition
for nearly all patients, although somewhat less often for pa-
tients with stroke. For half of their patients they expected
prolongation of life, easier administration of medication, and
reduced risk of aspiration. The frequency with which they
expected improved outcomes for their patients contrasts
with the available evidence. Even when accounting for dif-
ferences by diagnosis, there is no strong evidence tube feed-
ing improves survival in stroke or dementia, or that this pro-
cedure reduces risk of aspiration in any condition.
Physicians’ expectations may have been communicated dur-
ing clinical decision-making, as we also found high expec-
tations for benefit in parallel interviews with the family de-
cision-makers for these patients.11
The optimistic views of the physicians in this study may
be more complicated than simply a lack of knowledge about
the outcomes of feeding tubes. Physicians may have known
the published data, yet expect better than average outcomes
for their specific patients. Physicians in this study expected
a greater number of benefits for patients with stroke or head
and neck cancer, than for those with neurodegenerative dis-
ease, and this trend is consistent with published evidence.
Decision-making is not simply influenced by information,
but also by the certainty and urgency of a given choice.26 Pa-
tient or family preferences, the compassionate desire to of-
fer hope and help, and the perceived lack of other treatment
options may also influence how physicians discuss this clin-
ical decision.
Our study was limited to two hospitals in a state with a
relatively high rate of feeding tube use. Generalizability is
enhanced by the high response rate from physicians and the
choice of one tertiary and one community hospital site, but
physicians in other regions of the country may give some-
what different responses. While information on varied sur-
vival rates by diagnosis, and absence of benefit related to as-
piration was clearly published at the time of this study,
additional evidence has since been published and may now
be more influential. An additional limitation is recall or fa-
vorable response bias when physicians are asked about a de-
cision already made. This bias may have led them to rate ex-
pected benefits higher. In the absence of a comparison group
of patients who had similar illness but no feeding tube, we
cannot speculate how physicians applied their knowledge
differently for those cases.
We conclude that physicians involved in clinical decision-
making for patients who receive feeding tubes report ex-
pectations of substantial clinical benefits from this proce-
dure. If physicians communicate these relatively positive
expectations to patients and families, they may support the
increased use of this procedure. Physicians and surrogate de-
cision-makers may need education and greater practical sup-
port for assisted feeding options in order to change this pat-
tern of medical practice.
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